The influence of Ca2+ on the turbidity of DPPC-DMPA vesicles within the temperature range of the phase transition.
The influence of the addition of Ca2+ on the phase behaviour of vesicles, composed of dipalmitoylphosphatidylcholine (DPPC) and dimyristoylphosphatidic acid (DMPA) in a ratio of 4 to 1, has been investigated by means of turbidity measurements. As expected one single phase transition for the mixed phospholipids was observed in the absence of Ca2+. Passing through the temperature range of this transition after the addition of Ca2+, conditions appeared to favor fusion of the vesicles. A possible reason for this is that during the transition Ca2+ may permeate through the vesicle membranes and gain access to the inside DMPA binding sites. Therefore it is not unambiguously possible to determine phase transition temperatures from the turbidity changes that occur under these conditions. However, when within the temperature range of the phase transition of the mixed phospholipids the influence of Ca2+ addition to the vesicles was recorded isothermally, at each temperature separately, the final plot of turbidity versus temperature turned out to be far less confused by fusion events and adopted the form of two separate phase transitions. The temperatures at which these two transitions occur closely resemble the phase transition temperatures that may be observed in the absence of Ca2+ for DMPA and DPPC alone, 39 degrees C and 43 degrees C respectively. The results of this study suggest that when Ca2+ has only access to the outside of the vesicle membranes it may segregate the neutral and the acidic phospholipids into separate domains, both domains adopting their proper phase condition at the actual temperature.(ABSTRACT TRUNCATED AT 250 WORDS)